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Date Activity/Method Report Date(s) Consultant/Agency Comments 

1988 Evidence of petroleum release identified in association with 
removal of 4 USTs.  13 October 1989 Law Engineering First petroleum evidence obtained from two exploratory borings adjacent to the USTs and reported to Humboldt County in Nov 1988. 

Seven soil samples and one groundwater sample later collected and tested for the UST closure performed in August 1989. 

1991 Cleanup and Abatement Order (CAO) No. 91-28 issued for 
Shell Oil Company, Lonnie Beard (and Estate), and 
Shoreline Development Company. 

25 January 1991 RWQCB – North 
Coast Region CAO required preparation and implementation of a work plan to characterize and cleanup or abate threatened conditions at the site. 

1991 
Work plan submitted to RWQCB in response to the CAO. 9 May 1991 

Pacific 
Environmental 
Group (PEG) 

 

1991 Initial Site Assessment Report – 8 monitoring wells 
installed; soil samples tested from 13 soil borings and the 
well borings; well survey. 

27 April 1992 PEG Soil and groundwater impacts identified. One industrial water supply well located upgradient, within ½ mile of the site. 

1991 – 
present Groundwater monitoring Various PEG; IT Corp.; 

GeoSyntec 
Gauging and sampling of site wells.  Periodic removal of separate-phase hydrocarbons from Well MW-8.  MW-8 and MW-5 
destroyed during soil excavation activities in 1995. 

1993 Additional site assessment – 2 additional monitoring wells 
installed; soil samples tested from 12 soil borings; tidal 
influence study performed; water quality assessment 
performed. 

15 March 1994 PEG Tidal affects on water levels were observed in monitoring wells across the site.  Total dissolved solids and electrical conductivity in 
northern monitoring wells exceed drinking water source criteria.    

1994 CAO No. 94-136 issued to Shell Oil Company, Lonnie 
Beard (and Estate), and Shoreline Development Company. 
 

14 November 1994 RWQCB Required Interim Remedial Measures to remediate source areas. 

1994 Surface water samples collected from Humboldt Bay and 
canal east of the site and tested for TPHg, TPHd, and 
BTEX. 

6 January 1995 PEG All results ND except canal sample collected upgradient of the site. 

1995 
Work Plan for Interim Remedial Measures 

9 January 1995 
(Amended 18 
January 1995) 

PEG 
Proposed excavation of five source areas.  Stated water quality goals north of MW-4 were based on surface water quality and water 
quality goals south of MW-4 were based on future beneficial uses of groundwater.  Presented soil excavation plan based on 
technology screening and soil cleanup goals. 

1996 Re-Evaluation of Soil Cleanup Levels 1 August 1996 PEG Soil cleanup objectives re-evaluated based on leachability results and fate & transport modeling to be protective of beneficial uses of 
surface water.  

1996 RWQCB approves: revised soil cleanup levels with 
reservations stated for two areas (SW-5, 6, 8 and AST-9, 
10, 11, 13); and use of treated soils as excavation backfill. 

8 October 1996 RWQCB  

1995-97 
Soil Excavation and On-Site Treatment 

12/20/95, 8/5/96, 
8/9/96, 10/1/96, & 

4/15/97 
PEG Approximately 10,000 cubic yards of hydrocarbon impacted soil excavated and treated.  Soil treated by thermal desorption and ex-situ 

bioremediation. 

1997-98 
Backfill of excavations completed 21 November 1997 PEG/IT Corp. Treated backfill, clean overburden, and clean import fill used as backfill material. 

2000 
Final Remedial Action Plan (RAP) submitted 15 June 2000 IT Corp. 

Final RAP presents feasibility study and corrective action work plan for groundwater.  Work plan actions include: annual groundwater 
monitoring; destroying wells MW-3, -4, -9 and -10; submit site develop plans to RWQCB when available; and manage any site soils 
and groundwater that may be generated during site development. 

 

Table 1 
Chronology of Key Environmental Actions 

Shoreline Development, 2 T Street, Eureka, CA 
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ATTACHMENT A 

 
TPHd Concentration with Time Graphs 

 



MW-1
TPHd Concentrations and Groundwater Elevations

Shoreline Development, Eureka, CA
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MW-2
TPHd Concentrations and Groundwater Elevations

Shoreline Development, Eureka, CA
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MW-6
TPHd Concentrations and Groundwater Elevations

Shoreline Development, Eureka, CA
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MW-7
TPHd Concentrations and Groundwater Elevations

Shoreline Development, Eureka, CA
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ATTACHMENT B 
 

Statistical Evaluation 
 
 

 
 
 
 
 
 
 
 
 
 



Shapiro-Wilks Test of Normality 
Parameter: TPHd 
Well: MW-1 
Normality Test of Parameter Concentrations 
Original Data (Not Transformed) 
Non-Detects Replaced with Detection Limit 
K = 5; Samples = 10 
 
i x(i) x(n-i+1) x(n-1+1)-x(i) a(n-i+1) b(i) 
1 50 180 130 0.5739 74.607 
2 50 180 130 0.3291 42.783 
3 50 150 100 0.2141 21.41 
4 50 100 50 0.1224 6.12 
5 59 84 25 0.0399 0.9975 
6 84 59 -25 
7 100 50 -50 
8 150 50 -100 
9 180 50 -130 
10 180 50 -130 
 
Sum of b values = 145.918 
Sample Standard Deviation = 54.7886 
W Statistic = 0.78812 
5% Critical value of 0.842 exceeds 0.78812 
Evidence of non-normality at 95% level of significance 
1% Critical value of 0.781 is less than 0.78812 
Data is normally distributed at 99% level of significance 
 
 
 
Shapiro-Wilks Test of Normality 
Parameter: TPHd 
Well: MW-2 
Normality Test of Parameter Concentrations 
Original Data (Not Transformed) 
Non-Detects Replaced with Detection Limit 
K = 5; Samples = 10 
 
i x(i) x(n-i+1) x(n-1+1)-x(i) a(n-i+1) b(i) 
1 50 440 390 0.5739 223.821 
2 50 300 250 0.3291 82.275 
3 50 210 160 0.2141 34.256 
4 54 190 136 0.1224 16.6464 
5 120 130 10 0.0399 0.399 
6 130 120 -10 
7 190 54 -136 
8 210 50 -160 
9 300 50 -250 
10 440 50 -390 
 
Sum of b values = 357.397 
Sample Standard Deviation = 129.714 
W Statistic = 0.843498 
5% Critical value of 0.842 is less than 0.843498 
Data is normally distributed at 95% level of significance 
1% Critical value of 0.781 is less than 0.843498 
Data is normally distributed at 99% level of significance 
 



Shapiro-Wilks Test of Normality 
Parameter: TPHd 
Well: MW-6 
Normality Test of Parameter Concentrations 
Original Data (Not Transformed) 
Non-Detects Replaced with Detection Limit 
K = 5; Samples = 11 
 
i x(i) x(n-i+1) x(n-1+1)-x(i) a(n-i+1) b(i) 
1 50 920 870 0.5601 487.287 
2 50 600 550 0.3315 182.325 
3 110 550 440 0.226 99.44 
4 130 400 270 0.1429 38.583 
5 170 260 90 0.0395 3.555 
6 200 200 0 
7 260 170 -90 
8 400 130 -270 
9 550 110 -440 
10 600 50 -550 
11 920 50 -870 
 
Sum of b values = 811.19 
Sample Standard Deviation = 276.336 
W Statistic = 0.861725 
5% Critical value of 0.85 is less than 0.861725 
Data is normally distributed at 95% level of significance 
1% Critical value of 0.792 is less than 0.861725 
Data is normally distributed at 99% level of significance 
 
 
Shapiro-Wilks Test of Normality 
Parameter: TPHd 
Well: MW-7 
Normality Test of Parameter Concentrations 
Original Data (Not Transformed) 
Non-Detects Replaced with Detection Limit 
K = 5; Samples = 10 
 
i x(i) x(n-i+1) x(n-1+1)-x(i) a(n-i+1) b(i)  
1 40 560 520 0.5739 298.428 
2 50 410 360 0.3291 118.476 
3 50 280 230 0.2141 49.243 
4 53 130 77 0.1224 9.4248 
5 91 110 19 0.0399 0.7581 
6 110 91 -19 
7 130 53 -77 
8 280 50 -230 
9 410 50 -360 
10 560 40 -520 
 
Sum of b values = 476.33 
Sample Standard Deviation = 180.149 
W Statistic = 0.776802 
5% Critical value of 0.842 exceeds 0.776802 
Evidence of non-normality at 95% level of significance 
1% Critical value of 0.781 exceeds 0.776802 
Evidence of non-normality at 99% level of significance 



  State of Wisconsin Mann-Kendall Statistical Test  
  Department of Natural Resources Form 4400-215 (2/2001)  
  Remediation and Redevelopment Program
  Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code.  It is provided to 
  consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
  NR 746.07, NR 746.08, Wis. Adm. Code.  Use this form or a manual method when seeking case closure under those rules.  Earlier versions of this 
  form should not be used.
  Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
  entry.  To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected.  Use consistent units.  
  The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed.  Dates  that are not 
  consecutive will show an error message and will not display the test results.  The spreadsheet tests the data for both increasing and decreasing trends 
  at both 80 percent and 90 percent confidence levels.  If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
  under Comm 46 and NR 746 provided that other conditions in those rules are met.  If an increasing or decreasing trend is not present, an additional 
  coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999.  For additional information, refer to the Interim Guidance 
  on Natural Attenuation for Petroleum  Releases, dated October 1999.  Refer to the guidance for recommendations on data entry for non-detect values.  
Site Name =Shoreline Development, Eureka, California BRRTS No. = Well Number = MW-1

Compound -> TPHd
Concentration Concentration Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data) if no data) if no data)

1 16-Apr-98 50
2 29-Jul-98 50
3 28-Oct-98 180
4 27-Jan-99 150
5 1-Oct-01 100
6 2-Dec-02 50
7 3-Dec-03 84
8 29-Dec-04 50
9 5-Aug-05 180

10 5-Dec-05 59
Mann Kendall Statistic (S) = 2.0 0.0 0.0 0.0 0.0 0.0

Number of Rounds (n) = 10 0 0 0 0 0
Average = 95.30 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Standard Deviation = 54.789 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 0.575 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected  n<4 n<4 n<4 n<4 n<4
Trend  ≥ 80% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4
Trend  ≥ 90% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4
Stability Test, If No Trend Exists at CV <= 1 n<4 n<4 n<4 n<4 n<4
  80% Confidence Level STABLE n<4 n<4 n<4 n<4 n<4

Data Entry By = SHS Date = 6-Jan-05 Checked By = CRK



  State of Wisconsin Mann-Kendall Statistical Test  
  Department of Natural Resources Form 4400-215 (2/2001)  
  Remediation and Redevelopment Program
  Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code.  It is provided to 
  consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
  NR 746.07, NR 746.08, Wis. Adm. Code.  Use this form or a manual method when seeking case closure under those rules.  Earlier versions of this 
  form should not be used.
  Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
  entry.  To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected.  Use consistent units.  
  The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed.  Dates  that are not 
  consecutive will show an error message and will not display the test results.  The spreadsheet tests the data for both increasing and decreasing trends 
  at both 80 percent and 90 percent confidence levels.  If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
  under Comm 46 and NR 746 provided that other conditions in those rules are met.  If an increasing or decreasing trend is not present, an additional 
  coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999.  For additional information, refer to the Interim Guidance 
  on Natural Attenuation for Petroleum  Releases, dated October 1999.  Refer to the guidance for recommendations on data entry for non-detect values.  
Site Name =Shoreline Development, Eureka, California BRRTS No. = Well Number = MW-2

Compound -> TPHd
Concentration Concentration Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data) if no data) if no data)

1 16-Apr-98 54
2 29-Jul-98 50
3 28-Oct-98 130
4 27-Jan-99 190
5 1-Oct-01 300
6 2-Dec-02 50
7 3-Dec-03 120
8 29-Dec-04 50
9 5-Aug-05 440

10 5-Dec-05 210
Mann Kendall Statistic (S) = 12.0 0.0 0.0 0.0 0.0 0.0

Number of Rounds (n) = 10 0 0 0 0 0
Average = 159.40 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Standard Deviation = 129.714 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 0.814 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected  n<4 n<4 n<4 n<4 n<4
Trend  ≥ 80% Confidence Level INCREASING n<4 n<4 n<4 n<4 n<4
Trend  ≥ 90% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4
Stability Test, If No Trend Exists at  n<4 n<4 n<4 n<4 n<4
  80% Confidence Level NA n<4 n<4 n<4 n<4 n<4

Data Entry By = SHS Date = 6-Jan-05 Checked By = CRK



  State of Wisconsin Mann-Kendall Statistical Test  
  Department of Natural Resources Form 4400-215 (2/2001)  
  Remediation and Redevelopment Program
  Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code.  It is provided to 
  consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
  NR 746.07, NR 746.08, Wis. Adm. Code.  Use this form or a manual method when seeking case closure under those rules.  Earlier versions of this 
  form should not be used.
  Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
  entry.  To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected.  Use consistent units.  
  The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed.  Dates  that are not 
  consecutive will show an error message and will not display the test results.  The spreadsheet tests the data for both increasing and decreasing trends 
  at both 80 percent and 90 percent confidence levels.  If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
  under Comm 46 and NR 746 provided that other conditions in those rules are met.  If an increasing or decreasing trend is not present, an additional 
  coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999.  For additional information, refer to the Interim Guidance 
  on Natural Attenuation for Petroleum  Releases, dated October 1999.  Refer to the guidance for recommendations on data entry for non-detect values.  
Site Name =Shoreline Development, Eureka, California BRRTS No. = Well Number = MW-6

Compound -> TPHd
Concentration Concentration Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data) if no data) if no data)

1 29-Jul-98 50
2 28-Oct-98 400
3 27-Jan-99 600
4 1-Oct-01 200
5 2-Dec-02 50
6 3-Dec-03 920
7 29-Dec-04 110
8 5-Apr-05 170
9 5-Aug-05 550

10 5-Dec-05 260
Mann Kendall Statistic (S) = 6.0 0.0 0.0 0.0 0.0 0.0

Number of Rounds (n) = 10 0 0 0 0 0
Average = 331.00 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Standard Deviation = 284.193 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 0.859 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected  n<4 n<4 n<4 n<4 n<4
Trend  ≥ 80% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4
Trend  ≥ 90% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4
Stability Test, If No Trend Exists at CV <= 1 n<4 n<4 n<4 n<4 n<4
  80% Confidence Level STABLE n<4 n<4 n<4 n<4 n<4

Data Entry By = SHS Date = 6-Jan-05 Checked By = CRK



  State of Wisconsin Mann-Kendall Statistical Test  
  Department of Natural Resources Form 4400-215 (2/2001)  
  Remediation and Redevelopment Program
  Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code.  It is provided to 
  consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
  NR 746.07, NR 746.08, Wis. Adm. Code.  Use this form or a manual method when seeking case closure under those rules.  Earlier versions of this 
  form should not be used.
  Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
  entry.  To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected.  Use consistent units.  
  The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed.  Dates  that are not 
  consecutive will show an error message and will not display the test results.  The spreadsheet tests the data for both increasing and decreasing trends 
  at both 80 percent and 90 percent confidence levels.  If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
  under Comm 46 and NR 746 provided that other conditions in those rules are met.  If an increasing or decreasing trend is not present, an additional 
  coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999.  For additional information, refer to the Interim Guidance 
  on Natural Attenuation for Petroleum  Releases, dated October 1999.  Refer to the guidance for recommendations on data entry for non-detect values.  
Site Name =Shoreline Development, Eureka, California BRRTS No. = Well Number = MW-7

Compound -> TPHd
Concentration Concentration Concentration Concentration Concentration Concentration

Event Sampling Date (leave blank (leave blank (leave blank (leave blank (leave blank (leave blank
Number (most recent last) if no data) if no data) if no data) if no data) if no data) if no data)

1 16-Apr-98 91
2 29-Jul-98 50
3 28-Oct-98 130
4 27-Jan-99 280
5 1-Oct-01 40
6 2-Dec-02 50
7 3-Dec-03 410
8 5-Apr-05 110
9 5-Aug-05 560

10 5-Dec-05 53
Mann Kendall Statistic (S) = 10.0 0.0 0.0 0.0 0.0 0.0

Number of Rounds (n) = 10 0 0 0 0 0
Average = 177.40 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Standard Deviation = 180.149 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 1.015 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected  n<4 n<4 n<4 n<4 n<4
Trend  ≥ 80% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4
Trend  ≥ 90% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4
Stability Test, If No Trend Exists at CV > 1 n<4 n<4 n<4 n<4 n<4
  80% Confidence Level NON-STABLE n<4 n<4 n<4 n<4 n<4

Data Entry By = SHS Date = 6-Jan-05 Checked By = CRK


